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The overall objective of till* project is to improve the 
physical characteristics end the saoke flavor of BL« flit 
ultimate would be * blended leaf indistinguishable fro® natural 
leaf tastewise# and superior to natural leaf physically. 


the isaaedlaie objective® of the** txpenastttg art to 
determine the effect of the substitution of triethyleo# 
glycol end propylene glycol for glyoerine in the binder mt 

a) physical characteristics 
i b) arnke flavor 
o) eoal strength 
d) tv» and nicotine delivery 
0 } sold inhibmen 

V; 

the objectives also include the affect of the use ef 
propylme glycol as an oversprey an the flavor* rroiiainary 
emefce teats indicated that the use of 3* propylene glycol on 
bl recited in a eaootfcer# isUder saokt, 

the change in bind®? formulation did not affect the 
physical properties of the Bl* the aaofce flavor# or the TPM 
and nicotine delivery* The coal strength ef cigarette* node 
frost BL lab (propylene glycol hinder) was greater than the coal 
strength of eigarottea aade fraa BL with triothylene glycol 
binder# glycerine binder, or propylene glycol hinder with 
propylene glycol overspray. 


The use ef propylene glycol as an overapray ( 169 * 71 ) 
reduced tbs tensile strength of the BL# improved the cache 
flavor of BL cigarettes# increased slightly the fpst delivery 
of BL cigarettes# and reduced the coal strength# The reduced 
tensile strength end coal strength nay he a result of the 
product being over plasticised. The target weight of propylene 
glycol in run 169*71 was 8 - 9 $. The actual weight was 11 $. 

The overspray experiment is to he re-run at & lower level of .. .. 
propylene glycol. 


J. 


The bacteriological study showed that the use of propylene 
glycol in the binder provides greater mold inhibition than 
dees triethylene glycol or glycerine# and the ’use of propylene 
glycol as on ovespray provides greater protection than does 
the propylene glycol in the binder. 


n* £g6£laai25ft 


Based on the evaluations of these samples# the following 
conclusions can be drawn 


y* * v v * - >;: y ■*<*■ 

»;A •»' w- •• i: ’ 






{«) The substitution of propylene glycol for glycerine 
in the tinder fsjprevsa the weld inhibition end coal 
atrongti?# end does m% chaise the physical properties# 
ose&j flavor# or 5fM ar4 nicotine delivery# 

(b) The use of propylene glycol (S£ level) overopray 
on BX* which contains propylene glycol in the binder 
improves smoke flavor# reduces tensile strength# 
increases tm delivery# and ieprovoa sold inhibit! on# 

Based on these cenolnsions# it is massanded that the 
overspray experiment ( 169 * 71 ) he rerun at propylene glycol 
tercet weight of for complete reevaluation of the Bl»# 

III* froeeduret* Revolts* and Mseusoleno 

The pilot plant operatic followed established procedures# 
The procedures and operating data are recorded in s^intoring 
Kotebook 114 pages 61 to 36 # 72 # 74 # and 75 # and in R ft D 
notebook 35 - 1301 # took V# puses 29 # 10 # 3 »# end 37 # copies of 
which are appended to the original copy of this import* A 
suemry of the sate rial a used in these exportaanta is appended 
as exhibit A* 

Standard procedures of the Developocnt division vers used 
in the physical evaluations of the samples# and tbs resists 
are amended as exhibit n* The physics! characteristics are 
within the established limits except for the tonsils strength 
of 21 cample 169*71 • The lew tensile could be a result of the 
high plasticiser content of the sample* The tercet weight 
of propyl ore glycol in sample 169*71 was 6 j 5* Pr eli mi na ry 
ospojinenta indicated that t?o might expect as much at 50 /* 
loco of propylene glycol upon rodryim; the sample# the actual 
loss of propylene glycol through p C r ‘ stage dryer was nil* 


frepylene glycol was tasod to inhibit mid growth# and 
propylene glycol was an overspray to improve the flavor* 
Bacteriological studies csoo that sasrpl® 164 (propylene 
glycol binder) is superior to 163 (tttathylone glycol binder) 
and 167-69 (glycerinei hinder) in ©old resistance# sad sacplo 
169-71 (propyiar.ft^itmxT and overspney) is a superior sold 
inhibitor than the other three sasples (see exhibit C)# 


Seeking testa shew that cigarettes ©ado free sscple 
169.71 ero slider am ere preferable to cigarettes aade froo 
163# 164# and 167*69 (oca exhibit C# 


**« 


The rapid oooke tsethod shews that sample 169*71 is slightly 
higher in TfH delivery than 167-69# but there is no difference 
in nicotine delivery (see exhibit K)* Tfta slight increase ;• s 
in total particulate natter delivered by saegti* 169-71 say' 
be a result of the high plaetieiser level* 


v This conclusion i3 based on the limited data presented in -r 
Exhibit F. - 


^ Source: https ://ww-w.i.ndustfydi 
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SPOT TS8T OF Tflgftggp BL, 


imscTAHTa tmrtma olycol Kionw oxsoos, n 

iare a momm m -i ms_ sras&a. w vmm m* 
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Beginning to cold Ko mold So mold 

Lot of Isold Baglrining Ko cold 

to noli 


No sold 
No Bold 


£«W: 


Dlfth full Of 
aicld 


mah full of 
nold and tha 
mold hsd 
turned dark 
on top. 


Dish half F«v colonies 
full of of cold 

cold beginning 


Dish full Store <u>Lanles of 

of &x>ld scold today 

than yesterday 


Mo sold 


One or two ©ttlocdas i 
of Bold bagjUsBlns es/V 


%heo* dlehoa war© ©penad quite a hit ; .far observation. I feel like the 
the binder and overs^ray# aa wall as the control agar# bocaeae ©ontsealnsttsd. 

'J&ic propylene glycol in the binder and overspray Is ouch superior to y 

Teg. 
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Ser.sory Tsr.ol Palliation of 130:5 BL Cigarettes 


X* Cigarettes ceded 167*6$ {standard glycerine Under EL) 
versus cigarettes coded i<>3 (TE3 binder el)* A triangle 
difference seeking teat by thirty Judges showed no significant 
differences in taste or preference between t&e cigarettes# 

II* Cigarettes coded 147*69 (standard g^recrln* binder BE) 
versus cigarettes ooded 164 (propylene glycol binder BL) • 

A triangle difference seeing test by thirty Judges scored 
no significant differences In taste or preference between the 
cigarettes* 

HI* Cigarettes coded 164 (propylene binder £1) versus ciga¬ 
rettes coded 169-71 (propylene glycol binder ♦ propylene 
glycol overspray)» a tricn&io difference seeing test by 
thirty Judges shoved the propylene glycol binder BE plus 
propylene glycol overspray cigarettes definitely colder 
and preferred** 


(S) C. S. gsxwell, Jr« 


V This preference was based on the Judges' indication of less 
- irritation from the sample in question. 
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